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(54) Optical disk and optical disk reproduction apparatus 



(57) An optical disk recording thereon compressed 
moving picture data and an optical disk reproduction 
apparatus each capable of easily effecting trick play 
such as high speed reproduction and a retrieval opera- 
tion at a high speed. Additional information necessary 
for trick play is recorded in an arbitrary area of an optical 
disk such as a TOC (Table of Contents) or a leading 



sector (sector 0) of the disk, and a sector address is 
added to each sector. To conduct trick play, an I picture, 
a P picture and a B picture contained in a GOP layer 
inside a bit stream of compressed image data are 
extracted and reproduced in accordance with a repro- 
duction speed by looking up a trick play table. 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates to an optical disk recording 5 
thereon compressed data of an image, and to an optical 
disk reproduction apparatus for reproducing the image 
data from the optical disk. 

A so-called "CD-ROM" is a typical example of those 
systems which reproduce digital data by using an opti- w 
cal disk. The CD-ROM records data for a computer on 
an optical disk having the same physical format as CDs 
for audio use, and has the data format to be next 
described. A data string recorded on the optical disk 
comprises the smallest unit referred to as a "frame", and 75 
each frame contains digital data such as sync data, sub- 
code, main information and an error correction code. 

Further, the CD-ROM employs the sector structure 
in which 98 frames (2,352 bytes) are gathered into 1 
sector, and each sector comprises a 12-byte sync data, 20 
a 4-byte header data representing an address and a 
mode, a 2,048-byte digital data and a 288-byte error 
detection/correction code. 

On the other hand, a system comprising the combi- 
nation of an inter-frame prediction with orthogonal 25 
transform, quantization and variable-length encoding 
is well known as an encoding system of moving picture, 
and an MPEG system of the ISO (International Organi- 
zation of Standardization) is also based on this system. 
In the case of MPEG2, for example, the bit stream of the 30 
encoded image data is divided into six hierarchical lay- 
ers, i.e. a sequence layer, a GOP (Group of Pictures) 
layer, a picture layer, a slice layer, a macro-block layer 
and a block layer. Among them, the GOP layer contains 
three kinds of data, that is, an I picture encoded from the 35 
information alone without using inter-frame prediction, a 
P picture generated by executing prediction from the I 
picture or P picture and a B picture generated by bidi- 
rectional prediction. The sequence layer comprises a 
GOP containing image data starting from the I picture 40 
and obtained by gathering the I picture, the P picture 
and B picture into one group, and an SH (Sequence 
Header) added to the leading part of the GOP. 

When moving picture are converted to compressed 
image data by high efficiency encoding, there is known 45 
a system which encodes the signal by reducing a com- 
pression ratio for scenes having vigorous motion, or in 
other words, at a high transfer rate, and by increasing 
the compression ratio for scenes having small motion, 
or in other words, at a low transfer rate. The variable so 
transfer rate compressed image data so encoded can 
reduce image deterioration due to compression in com- 
parison with compressed image data of a fixed transfer 
rate obtained by fixing the compression ratio at a mean 
value. 55 

An apparatus for recording the compressed image 
data having the variable transfer rate or the fixed trans- 
fer rate into the optical disk such as the CD-ROM and 
reproducing the data has been announced already 



SUMMARY OF THE INVENTION 

The prior art technology described above does not 
particularly consider so-called "trick play" such as n- 
time speed variable speed reproduction with respect to 
standard speed reproduction or reverse reproduction of 
the image data recorded on the optical disk. In repro- 
duction of the image data, for example, n-time speed 
variable speed reproduction or reverse reproduction is 
generally required besides continuous reproduction of a 
standard speed, and a reproduction apparatus which 
satisfies these requirements becomes necessary High 
speed retrieval is also required for the retrieval opera- 
tion. 

It is an object of the present invention to provide an 
optical disk and an optical disk reproduction apparatus 
each of which can conduct various kinds of trick play of 
the optical disk recording thereon compressed image 
data, and can make a retrieval operation at a high 
speed. 

To accomplish the object described above, the opti- 
cal disk according to the present invention records spe- 
cific information necessary for trick play into an arbitrary 
area such as a TOC (Table of Contents) or a leading 
sector (sector 0) of the optical disk, and adds a sector 
address to each sector. 

The optical disk reproduction apparatus according 
to the present invention includes means for extracting 
and reproducing an I picture, a P picture and a B picture 
contained in a GOP layer inside a bit stream of com- 
pressed image data by looking up a trick play table. 

After the optical disk is loaded to the optical disk 
reproduction apparatus, a system microcomputer first 
reads the trick play table recorded on the optical disk 
and stores it into a work area. When trick play is 
effected, the address of the sector to be read out is 
determined by looking up the necessary trick play table, 
and the address is retrieved on the optical disk so as to 
reproduce an image. 

Because the address of the sector to be read out is 
determined by looking up the trick play table during trick 
play other than normal reproduction, trick play can be 
easily executed, and a retrieved reproduction image can 
be quickly obtained in the retrieval operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing a first embodiment of 
an optical disk according to the present invention; 
Fig. 2 is a diagram showing a second embodiment 
of the optical disk according to the present inven- 
tion; 

Fig. 3 is a diagram showing a third embodiment of 
the optical disk according to the present invention; 
Fig. 4 is a diagram showing a fourth embodiment of 
the optical disk according to the present invention; 
Fig. 5 is a diagram showing a fifth embodiment of 
the optical disk according to the present invention; 
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Figs. 6A and 6B are diagrams each showing a sixth 
embodiment of the optical disk according to the 
present invention; 

Fig. 7 is a schematic view showing a data format of 
the optical disk according to the seventh embodi- s 
ment of the present invention; 
Fig. 8 is a schematic view showing the data format 
of the optical disk according to the eighth embodi- 
ment of the present invention; 
Fig. 9 is a schematic view showing the data format 10 
of the optical disk according to the ninth embodi- 
ment of the present invention; 
Fig. 10 is a schematic view of tracks on an optical 
disk according to the present invention; and 
Fig. 1 1 is a flowchart of an operation at the time of is 
trick ptay. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

20 

Hereinafter, some preferred embodiments of the 
present invention will be explained with reference to the 
accompanying drawings. First, the embodiment shown 
in Fig. 1 will be explained. 

Fig. 1 shows an optical disk according to the first 25 
embodiment of the present invention. The diagram 
shows a table for trick play on the optical disk. This trick 
play table records the numbers of pieces of music and 
movements (indices) and corresponding sector 
addresses for all the pieces and movements recorded 30 
on the optical disk, for example. Sector addresses are 
added to each sector of the optical disk, and this trick 
play table is recorded in an area such as a TOC (Table 
of Contents) or a leading sector (sector 0) of the disk. 

When this optical disk is loaded to an optical disk 35 
reproduction apparatus, a system microcomputer first 
reads the trick play table and stores it in a work area. 
When trick play is effected, the address of the sector to 
be read out is determined by looking up this trick play 
table and is then retrieved on the optical disk so as to 40 
reproduce an image. 

Because the address of the sector to be read out is 
determined by looking up the trick play table, retrieval 
can be carried out at a high speed. 

Fig. 2 shows the optical disk according to the sec- 45 
ond embodiment of the present invention. The drawing 
shows the trick play table on the optical disk. The trick 
play table records all the sector addresses of the data 
recorded on the optical disk and the corresponding time 
codes. This trick play table is recorded in an area such so 
as the TOC (Table of Contents) or the leading sector 
(sector 0) of the disk. 

When this optical disk is loaded to the optical disk 
reproduction apparatus, the system microcomputer first 
reads the trick play table and stores it in the work area. 55 
When trick play is effected, the address of the sector to 
be read out is determined by looking up this trick play 
table, and the address is retrieved on the optical disk so 
as to reproduce the image. 



Because the address of the sector to be read out is 
determined by looking up the trick play table during trick 
play other than normal reproduction, trick play can be 
easily conducted, and retrieval can be made at a high 
speed. 

When compressed image data of a variable transfer 
rate is reproduced, the sector address cannot be deter- 
mined from the time code because the sector address 
and the time code do not have a proportional relation- 
ship, and correct retrieval cannot be made. However, 
the corresponding sector address can be obtained by 
looking up the trick play table of this embodiment, and 
retrieval can be correctly made. 

Fig. 3 shows the optical disk according to the third 
embodiment of the present invention. The drawing 
shows the trick play table on the optical disk. The trick 
play table records all the sector addresses of the data 
recorded on the optical disk and their contents. This 
trick play table is recorded in an area such as the TOC 
(Table of Contents) or the leading sector (sector 0) of 
the disk. 

When the optical disk is loaded to the optical disk 
reproduction apparatus, the system microcomputer first 
reads the trick play table and stores it into the work area. 
When retrieval is effected, the address of the sector to 
be read out is determined by looking up the trick play 
table, and this address is retrieved on the optical disk so 
as to reproduce the image. 

Because the address of the sector to be read out is 
determined by looking up the trick play table during trick 
play other than normal reproduction, trick play can be 
easily conducted and retrieval can be made at a high 
speed. 

Fig. 4 shows the optical disk according to the fourth 
embodiment of the present invention. The drawing 
shows the trick play table on the optical disk. The trick 
play table records an SH (Sequence Header) added to 
the leading part of a GOP recorded on the optical disk 
and its sector address. This trick play table is recorded 
in an area such as the TOC (Table of Contents) or the 
leading sector (sector 0) of the disk 

When the optical disk is loaded to the optical disk 
reproduction apparatus, the system microcomputer first 
reads the trick play table and stores it in the work area. 
When retrieval is conducted, the address of the sector 
to be read out is determined by looking up the trick play 
table, and the address is retrieved on the optical disk so 
as to reproduce the image. 

Because the address of the sector to be read out is 
determined by looking up the trick play table during trick 
play other than normal reproduction, trick play can be 
easily conducted and retrieval can be made at a high 
speed. 

Fig. 5 shows the optical disk according to the fifth 
embodiment of the present invention. The drawing 
shows the trick play table on the optical disk. The trick 
play table records the sector addresses of the start and 
the end of an I picture recorded on the optical disk. This 
trick play table is recorded in an area such as the TOC 
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(Table of Contents) or the leading sector (sector 0) of 
the disk. 

When the optical disk is loaded to the optical disk 
reproduction apparatus, the system microcomputer first 
reads the trick play table and stores it into the work area. 5 
When retrieval is conducted, the address of the sector 
to be read out is determined by looking up this trick play 
table, and the address is retrieved on the optical disk so 
as to reproduce the image. 

Because the sector address of the I picture is deter* 10 
mined by looking up the trick play table during trick play 
other than normal reproduction, trick play can be made 
by extracting only the I picture. The sector addresses of 
a B picture and a P picture can be recorded in the trick 
play table, and trick play can be carried out smoothly. is 

Figs. 6A and 6B show the optical disk according to 
the sixth embodiment of the present invention. Fig. 6A 
schematically shows the tracks on the optical disk. The 
tracks are spirally formed on the optical disk. Fig. 6B 
schematically shows a plurality of trick play tables 1,2, 20 
3 recorded in the tracks and their identification codes 
T1 , T2, T3. When the optical disk is loaded to the optical 
disk reproducing apparatus, the system microcomputer 
reads the trick play tables recorded in the optical disk 
and stores them into the work area. In this instance, the 25 
system microcomputer can identify each trick play table 
by its identification code and can store it to a predeter- 
mined address of the work area. Therefore, even when 
any kinds of trick play tables exist, the system micro- 
computer can identify each table and can store it into 30 
the work table. In other words, the system microcom- 
puter can determine the address of the sector by look- 
ing up a necessary trick play table during trick play and 
can easily effect trick play and at the same time, 
retrieval can be made at a high speed. 35 

Fig. 7 shows the optical disk according to the sev- 
enth embodiment of the present invention. Fig. 7 sche- 
matically shows the data format recorded in the track on 
the optical disk. Each sector is further divided into 
blocks. The blocks contain a sync signal (Sync), a sec- 40 
tor address (SA), a block address (BA), a parity (P), dig- 
ital data (Data) and an error correction code (ECC). The 
same address is recorded for each block for the sector 
address. 

Fig. 8 shows the optical disk according to the eighth 45 
embodiment of the present invention. Fig. 8 schemati- 
cally shows the data format recorded in the tracks on 
the optical disk, and each sector is further divided into 
blocks. The blocks contain the sync signals (SO, S1), 
the sector address (SA), the block address (BA), the so 
parity (P), the digital data (Data) and the error correction 
code (ECC). The sector address is recorded in two 
blocks and SA1 and SA2 together represent one 
address. Therefore, in comparison with the seventh 
embodiment wherein the same address is written for 55 
each block, the sector address may be written into every 
two blocks, and redundancy of the address is smaller 
and the address area can be made smaller than in the 
seventh embodiment. 



Fig. 9 shows the optical disk according to the ninth 
embodiment of the present invention. Fig. 9 schemati- 
cally show the data format recorded in the tacks on the 
optical disk. Each sector is further divided into blocks. 
The blocks contain the sync signals (SO, S1, S2), the 
sector address (SA), the block address (BA), the parity 
(P), the digital data (Data) and the error correction code 
(ECC). The sector address is recorded into two blocks, 
and SA1, SA2 and SA3 together represent one 
address. Therefore, the same block address may be 
written into every two blocks. Accordingly, redundancy 
of the address is smaller and the address area can be 
made smaller than in the seventh and eighth embodi- 
ments. 

Fig. 10 schematically shows the tracks on the opti- 
cal disk, and the spiral track is formed on the optical 

disk. Symbols (x - 1), x, (x + 1) (x + n) and (x + n + 

1) represent sectors, respectively, and the data are 
reproduced in this sequence during normal reproduc- 
tion. 

Hereinafter, the trick play operation will be 
explained about the operation at the time of reproduc- 
tion at an n-time reproduction speed. It will be assumed 
that a command of reproduction at an n-time is inputted 
while the sector x is being reproduced in Fig. 10. First, 
after the data of the sector x is read out, (x + n) as the 
next target sector is retrieved by track jump, or the like. 
The distance n from the initial position to the target sec- 
tor is calculated by the system microcomputer in 
accordance with at which multiple speed the reproduc- 
tion is to be made. After retrieval is so made, the data of 
the sector (x + n) is read out and (x + 2n) as the next tar- 
get sector is again retrieved. Therefore, this operation is 
repeatedly carried out. 

When the optical disk is loaded to the optical disk 
reproduction apparatus, the system microcomputer first 
reads the trick play table recorded on the optical disk 
and stores it into the work area. When trick play is con- 
ducted, the address of the sector to be read out is deter- 
mined by looking up the necessary trick play table, and 
its address is retrieved on the optical disk so as to repro- 
duce the image. 

Fig. 1 1 shows the flowchart of the operation during 
the n-time speed reproduction described above. Here, 
symbol m represents a frame (field) interval of the I pic- 
ture. When the command of n-time speed reproduction 
is inputted from an external input device such as a 
remote controller, whether the relation m = n is first 
judged. When the result is m = n, only the I picture is 
retrieved by the trick play table and reproduction is car- 
ried out. When the result is m < n, the I picture is skip- 
pingly retrieved and reproduced by the trick play table. 
When the result is 2m = n, 3m = n, and so forth, only the 
I picture is retrieved and reproduced. When the P pic- 
ture is further retrieved and reproduced skippingly in 
addition to the I picture at this time, various speed repro- 
duction can be made smoothly. When the result is m > 
n, the P picture is skippingly retrieved and reproduced 
by the trick play table in addition to the I picture. When 
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the B picture is further retrieved and reproduced skip- 
pingly in addition to the I picture and the P picture at this 
time, various speed reproduction can be smoothly 
made. Thereafter, the operation described above is 
repeated if the n-time speed reproduction continues. 5 

Though the explanation given above deals with the 
n-time speed reproduction operation, the present inven- 
tion can be easily applied to reproduction in the reverse 
direction when n in the n-time speed reproduction is 
negative (-). Further, slow reproduction can be made 10 
when |n| < 1. 

As described above, when retrieval is made by 
looking up the trick play table, image reproduction of the 
GOP unit can be easily made in the image data 
encoded by the MPEG system, for example. Therefore, 15 
besides the normal speed continuous reproduction 
operation, operations trick play such as slow reproduc- 
tion, high speed reproduction, reproduction in the 
reverse direction, and the high speed retrieval operation 
become possible. 20 

The present invention is not particularly limited to 
the foregoing embodiments but can be changed or mod- 
ified in various ways without departing from the scope 
thereof. 

In the optical disk according to the present inven- 25 
tion, information necessary for trick play is recorded in 
an arbitrary area such as the TOC (Table of Contents) or 
the leading sector (sector 0) of the disk, and the sector 
address is added to each sector. The optical disk repro- 
duction apparatus looks up the trick play table, and 30 
extracts and reproduces the I picture, P picture and B 
picture contained in the GOP layer inside the bit stream 
of the compressed image data. Accordingly, the present 
invention can easily execute trick play such as slow 
reproduction, high speed reproduction, reproduction in 35 
the reverse direction and the retrieval operation. It is 
obvious in the explanation given above that the image 
data may be the moving picture or the still picture. It is 
further obvious that the present invention can be simi- 
larly applied to the audio data or control data carried by 40 
the image data. 

Claims 

1. An optical disk recording thereon a main informa- 45 
tion divided by a predetermined unit and identifica- 
tion information in said division unit, characterized 

in that said main information contains at least a 
compressed image data, additional information 
necessary for selectively reproducing said image so 
data is recorded in a specific area of said optical 
disk before said main information is reproduced, 
and said image data can be selectively reproduced 
on the basis of said identification information by 
reading said additional information. 55 

2. An optical disk according to claim 1 , wherein said 
predetermined unit is a sector on a recording for- 



8 

mat of said optical disk, and said identification infor- 
mation is the address of said sector. 

3. An optical disk according to claim 1, wherein said 
additional information is the one that represents 
correspondence between the sector address on a 
recording format of said optical disk and a chapter 
of said image data. 

4. An optical disk according to claim 1, wherein said 
additional information is the one that represents 
correspondence between the sector address on a 
recording format of said optical disk and time infor- 
mation of said image data. 

5. An optical disk according to claim 1, wherein said 
additional information is the one that represents 
correspondence between the sector address on a 
recording format of said optical disk and information 
representing the contents of said main information. 

6. An optical disk according to claim 1, wherein said 
additional information is the one that represents a 
table of sector addresses of a specific kind of image 
information. 

7. An optical disk according to claim 1, wherein said 
additional information is the one that represents 
correspondence between a sequence header 
added to the leading part of a GOP (Group of Pic- 
ture) stipulated by the MPEG standard and the sec- 
tor addresses. 

8. An optical disk according to claim 1 , wherein said 
additional information is the one that represents 
correspondence between an I picture stipulated by 
the MPEG standard and the sector address of the 
start or end of said I picture. 

9. An optical disk according to claim 1, which further 
includes a plurality of said additional information, 
and an identification code is added to each of said 
additional information so that said additional infor- 
mation can be identified. 

10. An optical disk according to claim 2, wherein said 
sector is further divided into blocks, a sync signal is 
annexed to the leading part of each of said blocks 
and the address of said sector is recorded, and the 
address of said sector is the same for each block 
inside said block. 

11. An optical disk according to claim 2, wherein said 
sector is further divided into blocks, a plurality of 
kinds of sync signals are annexed to the leading 
part of each of said blocks and the address of said 
sector is recorded, and the address of said sector is 
completed in a plurality of blocks inside said sector. 
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12. An optical disk reproduction apparatus for repro- 
ducing an optical disk recording thereon a main 
information divided by a predetermined unit and 
identification information in said division unit, char- 
acterized in that said main information contains at 5 
least a compressed image data, additional informa- 
tion necessary for selectively reproducing said 
image data is recorded in a specific area of said 
optical disk read out before said main information is 
reproduced, and said image data can be selectively w 
reproduced on the basis of said identification infor- 
mation by reading out said additional information 
and looking up said additional information. 

1 3. An optical disk reproduction apparatus according to 15 
claim 12, wherein said image data is compressed 

by a compression system stipulated by the MPEG 
standard, and image data information of at least as 
I picture stipulated by the MPEG standard is 
extracted and reproduced by looking up said addi- 20 
tional information. 

14. An optical disk reproduction apparatus according to 
claim 12, wherein said selective reproduction of the 
image data is a trick play including at least one of 25 
variable speed reproduction and reverse reproduc- 
tion. 

15. An optical disk recording thereon a compressed 
image data and data obtained by dividing image 30 
data by a predetermined unit and adding an 
address to each of said division unit, characterized 

in that additional information corresponding to said 
address is recorded as a pair with said address as 
information necessary for selectively reproducing 35 
said image data in a specific area of said optical 
disk, and specific one of said image data in said 
predetermined unit can be extracted and repro- 
duced by looking up information necessary for 
selectively reproducing said image data. 40 
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FIG. 3 



SECTOR 
ADDRESS 


CONTENT 


000 00 
0000 1 
00002 
00003 

» 


CONTENT 1 
CONTENT 2 
CONTENT 3 
CONTENT 4 

* 
* 
■ 


FIG. 4 


SH 

(SEQUENCE HEADER) 


SECTOR 
ADDRESS 


SH1 
SH2 
SH3 
SH4 

* 
* 
* 


0 0000 
000 1 F 
00027 
0004 B 

t 
* 



8/16/05, EAST Version: 2.0.1.4 



EP 0 729 153 A2 



FIG. 5 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 11 
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